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This pn?ojeot was ori@aIlly foIlRklat4 to stady the cytogenetic 

cons0quences of irradiatic.73 cf lznpl0ia and diplt~id bacteria. During its 

early stages, we encou.ntawc;rd antuaexpected phenomenon which has appeared 

60 &uadam~ntal to all of the studies in this laboratory that tb.8 ori@& 

project Bas been diverted, for the time being;. It is inlxmk& ultimately, 

to r&urn to the original problem bnt we do not at prsseat have snffioient 

pernoansl or facilities to carry bo$h; When an ocmasioa suitable for re- 

smpt%oaa pre0ents itself, it is intmded to renew this propofml for rerearoh 

support from the AEC, but itl the interval other support Is being so-t. 

Ia the ~;rpevictu report it was mentkoxked that our test organhun, the 

bactcNnm Eschetrfchia calf strain Xi12 was lyaogtic, ca~~ylng a symbiotic 

bactesiophage, “1ambcIa.” The genetfc relationships of lambda and etrsie 

K-12 have been the subject of other investigations from this laboratory 

(Lederbere; and Jiederberg, 1953je IthadbeendiacoveredbyLwaffthat 

ore of the modalities of radiation-killing of various. bacteria oon0ePnu 

the activation of symbiotic phases, resulti& in the lgsia of the hgat 

bacterfua. In order to substantiate the analysis of similarities 8nd 

differences in r&&ion response8 of haploid and diploid baateria it 

WBPI essential to study the role of the “Inroff effect+@: indocrtion of the 



h&?nt phago. A grclfz&z~~y stn3y showed. that, tmcTer cPrrtaia conditiona, 

the presence of symbiotls lambda did, in fact, potentiate the aonsititity 

of x-12 baeteris to ultraviolet light. A by-product of these investigations 

was the pro&uction iu the fndnced lysates of high titers of lambda (over 

10xo per ml) swh as had not pretiow3.y been attainable by mere familiar 

methods. 

Coumreat ratidles in this laboratory (Zinderr and Lederb~g, 1952) 

&we shown that another bactoritrm, Glmonella t~himurixun, displqs a 

mechaxGsm of genetic trmsfer quite distinct from the apparently sexual 

recomb9nation.pr~ceao la E. calf K-32. In klmonella, certain lines of 

bacteriopbago arc capable of traxu&rring i~ivi.dual genetic determinauts 

from oxi0 g63mtfcall.y m&33d &rain to aaothm, Bqpeated attempts ham3 

bson made to tiowtrate a dni1.a.r transduction process in E. coli, either 

aa an alternative ozgLLazstic3a of, or as M auxiliary to the sexual m8chanifm. 

These aH;pasimQnta s involwkw a variety of cell-free pqmrat10nm. extracta, 

au3 lystaes had been cono1stentl.y ~~~ccossfkl. ‘phe availability of high- 

titered stocks of lambda led, however, to a casual re-examination of the 

possibility of a transduction in E. WA. Th0 firet stock@J taotea includea 

a numbs whieb gave negatfve rmalta, but abeq one, kzuwa to carry Oal- 

and Lac- (&Lactose and lactose-negative) mutatioue, When plated with 

lambda from induced lysates of lysolgsnfo wild lq&~ bacteria, the @al- Lac- 

stockvaa noticed to produce gnmeroue papillae onEM laotoee m. 

tither et&y &owed that the papillae were, in fact Gal+ Lac- (cf. 

Lederberg, 1952)) and sabsequezat eqperimaats have beep wried oat on 

EMB galactose agar. !i?PeStS of several other mo;ta.TAt stocks of strain K-12 

have uncovered ZIO dmraoter other than gaZactoee femmbtPan that ia 

subdect to transduotion by lambda, thus sha@~ diffmtiatiag thie 

egretam from transduction in Salmonella, which maJ involve a47 silagle 

trait, and from recombination in lC4.2 itself which typically involvea 
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tzumrous %ink~d factoru, cm bloc. P~etious work hsd also &own that 

BS!3E?zl 2Q,c@iYbiIl%.tioll fla E, coli K-12 W38 indiffOre& to the preSel&ce of 

%cmbcl~ An BPther 02 both d tica parents (Lederberg, CavaUi a,nd Lederberg, 

19.52) l %SX'E'~8t3r,;yp, it h&8 f&a60 b@%Q I&Own th&Lt thQ tr&iA~Oti~ Of &Al+ 

gj-OCXMO rcxdily betw~a se-y %ncompatibls stiains (i.e., two culturee 

both P-1. 

To suamariee, *&ho trzwductfon of the Gal+ factor ie detected by the 

awestation in the mnber of galactose-poeitive papillae evoked from mrious 

Gal- utrtrfns on EMB galactb6e agar. &fortUAatdy, nlO8t Of the available 

Oal- mltn.r~a are capable of rsmrtfng apontaneou83y, fdo that control 

platiws imrnriably show R number of papillae. The apparent augmentation 

by &x&la Van therefore pPcmtis&md with BON ~nqicion that a taelective 

rathc~ than tranpi&uotfiao effeot might be operat fs&, and it wae sonm time 

b~~fora the b&mm of the evidwaco w&&had in favor of the latter. In 

23 t~8cal .qerimmt, eoatrol plating0 night show 50 pap9llae per plate, 

while a09 addba lambda particles wotid evoke 500 papillae. This effect 

was ccnsiatently obmved IA replioations of the experiment, aad disappeared 

if the lmbcda vas previously boiled. It was observed whether the Gal- 

IniLicatcs oulture w&o sexaeitive or resista&4.ysogenio for lambda, but 

not when ths indicator was immune, i.e., did not adsorb the p-e. 

Sthbd,ly, lambda 8ecarea from &xl- culture8 lacked the efpsct. 

Therm observations indicating that lambda maid, in faut, transduce 

the Gal+ fachr Were etqported by a further study of the iadnced papillae. 

Whereas eke p&llae ariafng 0y e~ontan9cUs l%VerSiou Were iZL?Wiabpy 

&able Gal+, most of the papillae on the agperimeutal platea, gave rice 

to cu~turos whi& Were auaetab’le &d+, &dng a sectored app0amQWe on 

EMB galactooe, and eontiztuing to &it off ctal- types after repeated 

5ingl84010ny isolations. In a few inatsnees stable Gal+ tepee have 

aleo been noted to Ed.Se from the an&able culturea, but the fact6 here 



p3s’Q otill x&t WQll-eatAblih?d. It is ah0 not clear whether a.3.1 the 

tra@e&uSxs Gal-i- are anntable. Tha~lumber of ititially stableGal+ 

p~..i11~~~3 os ezqperiaenta3. plates fe gezum4.b greater than on controle, 

80 that it fo Z3kel.y that some of the transductions are initially stable, 

while others am tznotiable. In the absence of furtier &denc& to confirm 

the numerical differences this point remains unsettled. 

Further experiments have been designed to study the ilccpe of trars- 

duction from a e;enetic vieupo%nt. &ma&ably, there ereatleaat three 

or four distinct Gal- matationa, at different loci ("Gell," %al2' etc.), 

each sxbdeut to transduction, while fta other marker hae been 80 far. 

Et~w@ar~ it is c&kits Ilksly, from the results of c?ro8&3g qerfm8nts, 

that theee &Xl factoro form a fairly cloeely linked clustez?, perhaps 

oomparable to the np8~~l%1~s~ now BO prominent in the genetica of 

high%r formss !&xc different &Cl- types can be distingu%shed in two 

ways: their interaction in tx~aduetfon experiments, and their ro- 

combination to gkve Qal+ fn croaBe8. The two orit%ria, after aertain 

technical problems were ct3aared IQ, hsre gfW3n coAeiet%IBt resnitts. 'phfs 

has enabled a study to be made of the apparent segregation process I* 

valved fn the tmctable Gal+ behavior. For example, Qalz- kl.h+ ---I: 

GdL2+ Ga14- has &Yea unstable g~ct08e-p08dti~%B which @it off 

predomina.ntly &I&-~ but also some &A$-. @he -bob ---x denote8 

transtiction by lambda from the left-haad to the.right-hand term)~ 

It fs concltdled from this experfment that the unatable poaitivas haI78 

a gsnotypic formula someukt 0imilW tog 

f3qp @a%&- 
. . . . . ..O 

G.&g=- Gal&+ 
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Proof that the trorasetiz~~ slemast in lysntoe 9s the phags %tself 

in afforded by th,o correlation bstweee ab3lity to doorb lambda, acd 

eusxptfbilit;y to tra.uWctlios amoxlg; variouu indicator stocks A& aimlllar 

rates of absorption of the two nctivitiea OP India&or bacteria. 1~ 

~Mftfoa, there P o a close mrraslatioa betwesn the lyaogeaizatSo;o of 

csrona%tf’Bo and the tr&As&uotion of Q&a4 to WI.- cellr. PbDI~er, only 

atmt 1 p-s part5cl.e per million capable of lyer~daing also tru+ 

duao 13 Qa%+, Gurrcnt lat&feo are in progrseo on a system &owing a muah 

h5ghQr o.ffkciezLoy. 

Ekelimizsry ratwklos have &own &w w2omnloue affect of ultrPr-uiolet 

laghe 0~ the trmudnc%~ sff505~my of Itam&. Sma31 dosreer, which reduce 

the plague-form%ng tsZtz6 of B lambda prquration Iq QQ more than 40s 

p&&5&0 the tP‘&inttapa&iog aotfvfty by lo-fola. Higher doeee ~511 then 

d!,timatsly redus transdactfon, but not 80 rapidly as fAfect%vity. % 

e~lamtion for this behavior S8 offered at present. 

The ezqm?imaat a mxm&rized in this report are prfncipany the work 

of Mr. M. L. Mormo in cohlaboration with E. M. Lederberg and the 

Und~Oi~nQd. 
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